ease (4-6). Distal tubal occlusion with a hydrosalpinx is particularly associated with a problem of embryo severe, irreversible tubal pathology.
INTRODUCTION extensive inflammatory disease in the proximal part Tubal pathologies lead to a lower embryo implantation of the tube, with diverticula extending to Ͼ 2 cm of the rate than other forms of infertility (1-3). This finding isthmus (salpingitis isthmica nodosa); a hydrosalpinx with a poor prognosis because of disturbed mucosal folds; intra-ampullary adhesions or irregular walls; and tubes. So, all patients had a communicating nondrainto or because it was not proposed. All, however, agreed to continue with cycles of IVF. ing hydrosalpinx associated with a salpingitis isthmica All patients were stimulated with a combination of nodosa. Adhesions alone were not considered to be the gonadotropin-releasing hormone (GnRH) agonist evidence for severe tubal pathology.
(GnRH-a) (Decapeptyl LP 3.75; Ipsen, Paris, France) All couples had undergone routine fertility screening and human menopausal gonadotropin (hMG) and all other parameters were found to be normal. The (Humegon; Organon, Paris, France) to obtain multiple following parameters were defined as normal for the follicular development. Each patient received the men of the study: a sperm count of Ͼ 20 ϫ 10 6 ml, GnRH-a [3.75 mg intramuscularly (IM)] on day 1 or total mobility after 1 hr of Ͼ 30%, normal morphology 2 of a normal cycle. Fourteen days later, pituitary of Ͼ 25%, sperm leukocyte count of Ͻ 400/ml, and desensitization was evaluated by US examination (no liquefaction of Ͻ 30 min.
follicle of Ͼ 10 mm in diameter) and by serum estradiol Ovulation was assessed by body basal temperature levels (Ͻ 60 pg/ml). Then, hMG was administered IM for 3 months before and then throughout a hormonal every evening at a dosage of 300 IU for 3 days followed workup, which included measurement of the serum by 150 IU every evening for 7 days. At that point, the estradiol level, ultrasonographic (US) examination of hMG dosage was modified in accordance with the the ovaries on cycle day 13, and measurement of serum ovarian response, which was evaluated by serum estraprogesterone level on cycle days 19, 21, and 23. Prolacdiol levels and daily US examination to observe follictin, thyroid-stimulating hormone (TSH), testosterone, ular development. The criteria for hCG administration androstenedione, (DHEA), 17-hydroxyprogesterone, (5000 IU IM) included an estradiol level of Ͼ1500 pg/ luteinizing hormone (LH), and follicle-stimulating ml and at least three follicles of Ͼ17 mm in diameter. hormone (FSH), were assayed before day 6 of a spontaRetrieval of oocytes occurred 35 hr after hCG adminisneous cycle. We considered sperm-mucus interaction tration and was performed under US guidance. to be normal if mobile sperm were present throughout Embryo transfer took place 48 hr later in all patients the Huhner postcoital test.
in whom embryos were obtained after IVF. The number Because of the severity and extensiveness of the of embryos replaced was determined according to the tubal lesions, surgical repair was not considered to be following criteria: age of the patient, ovarian response an option for these women. All had already undergone to exogenous stimulation, the fecundity of the oocytes, several IVF cycles after thorough tubal investigation. morphological aspects of the embryos, and discussion The women were recruited for this study because of with the couple. their tubal pathology and the repeated failure of
In general, between three to five embryos were embryo implantation during several IVF attempts.
replaced in the same patient because of the poor proEmbryo nonimplantation was defined as at least three nostic of implantation in patients with severe tubal embryo transfers after IVF, with at least nine fresh pathology. Those embryos with the best appearance embryos transferred without obtaining a clinical pregwere transferred immediately and the others were cryonancy.
preserved. Inclusion criteria included patient age Ͻ 41;
The main outcome was the embryo implantation repeated failure of IVF because of embryo nonimplanrate (i.e., the ratio of the number of implanted embryos tation (three initial failed attempts); severe and irreto the total number of fresh embryos transferred to versible tubal factor pathology as defined above; all the uterus). The implanted embryos were counted as other fertility parameters normal; and, for the salpinfollows: one in the case of miscarriage or EP, one in gectomy group, willingness to continue IVF attempts the case of a single ongoing pregnancy, two in the after salpingectomy.
case of a twin ongoing pregnancy, and three in the Patients were assigned to one of two groups: those case of a triplet ongoing pregnancy. These data were who agreed to undergo a salpingectomy before contincalculated in each group for the first IVF attempt conuing IVF attempts and those who did not undergo the secutive to diagnosis of nonimplantation (i.e., the procedure. Group 1 was composed of the 35 patients fourth IVF attempt) and for all IVF attempts of a who underwent a bilateral salpingectomy by laparosgiven couple. copy, using the technique for radical treatment of Other outcome measures were the pregnancy rate ectopic pregnancy (EP) (23), before continuing with (PR) per transfer and the rate of live births per transfer. cycles of IVF. Group 2 patients were those who did
The cumulative PRs in each group were calculated using the cumulative proportion test (the cumulative not undergo salpingectomy either because they refused probability of becoming pregnant after each IVF ferred) in the salpingectomy group and 6.1% (8 implanted embryos for 130 embryos transferred) in attempt according to the number of patients, the number of pregnancies for each IVF attempt, and the numthe group without salpingectomy (P ϭ 0.5). The same tendency was noted when all IVF attempts ber of patients who discontinued IVF after each IVF attempt). We hypothesized that the likelihood of (rank Ն 4) were analyzed. The implantation rates were 6.9% (18/260) in the salpingectomy group and 4.5% becoming pregnant would have been equal for the patients who became pregnant after IVF and for those (17/380) in the group without salpingectomy (P ϭ 0.2). The PR per transfer was significantly higher in the who discontinued the treatment.
Statistical analyses were performed with the 2 test, salpingectomy group (23.5% vs. 9.9%) (P ϭ 0.01), with 16 pregnancies for 68 transfers and 14 pregnanthe Mann-Whitney test, or the Wilcoxon test for group comparison. Significance was set at P Ͻ 0.05.
cies for 141 transfers, respectively. This significant difference was not observed when only ongoing pregnancies were considered. Salpingectomy not only improved the PR per transfer but also led to more rapid RESULTS occurrence of pregnancy, since all pregnancies in this group occurred within the first three postsalpingecThe two groups were comparable in age, with 31.2 yr Ϯ 4.1 and 31.7 yr Ϯ 4, respectively, for the salpintomy attempts. In the group without salpingectomy, some patients underwent 11 IVF cycles before gectomy group and the group without salpingectomy. No differences were noted for the duration of infertility obtaining a pregnancy. These results are summarized in Table II . between the groups (respectively, 52.1 and 49.2 months) and for gravidity and parity. Figure 1 shows the comparison of the cumulative probability of becoming pregnant correlated to the rank The results of ovarian stimulation are reported in Table I . All parameters of ovarian response and number of the IVF attempt and to the number of patients who abandoned IVF in each group. At the fourth IVF of embryos transferred were comparable in the two groups for the first three IVF attempts, as well as for attempt (i.e., the first after diagnosis of embryo nonimplantation), the probability of becoming pregnant was the fourth and later attempts.
Sixteen clinical pregnancies were obtained in group higher in the salpingectomy group (40% vs. 21.6%). 1 and 14 in group 2. Two cases of twins were noted in group 1 and 3 cases in group 2. Four first-trimester miscarriages occurred in group 1, which lowered the DISCUSSION number of ongoing pregnancies to 12.
Comparison of the fourth IVF attempt (i.e., after The rationale for this study was that tubal pathology, particularly hydrosalpinx, is associated with lower salpingectomy in group 1) showed a tendency toward improvement in the embryo implantation rate in the embryo implantation rates during IVF cycles than other etiologies of infertility (8) (9) (10) (11) 14, 24, 25) . The hypothesalpingectomy group. The rates were, respectively, 10.2% (14 implanted embryos for 136 embryos transsis that bilateral salpingectomy improves the embryo implantation rate and the PR per transfer in patients implantation tends to improve the embryo implantation rate in women with severe tubal pathology. This was with severe tubal pathology (10, 16, 17, 20) is widely debated in the literature. The objectives were to explore observed both for the first IVF attempt following salpingectomy as well as for all further attempts. The whether the tubes themselves could be the cause of repeated nonimplantation of embryos and whether difference between the salpingectomy group and the group without salpingectomy could not be explained their removal could improve the probability of obtaining a pregnancy in these patients on the occasion by any other factor known to influence embryo implantation, such as patient age or the number of embryos of a further attempt.
The major finding was that bilateral salpingectomy transferred, because these parameters were statistically comparable in the two groups. performed after three IVF failures due to embryo non- Fig. 1 . Plot of the cumulative probability of becoming pregnant after each IVF procedure according to the treatment group (----, no salpingectomy; --, salpingectomy).
Our study appears to corroborate the data in support implantation (33) . The resulting dysfunction in endometrial receptivity may be caused by several phenomof it. The best moment to remove the fallopian tubes needs to be established so that each patient has the ena. The cause may be mechanical, but it seems more likely to be an inadequate chemical composition of maximal possibility of becoming pregnant in optimal conditions. the hydrosalpinx liquid (32, 34) . Another hypothesis is that a hydrosalpinx causes an inflammatory endomeRecently, a prospective and randomized study analyzed the impact of salpingectomy prior to IVF in trial reaction that prevents further endometrial and/or embryo development (35) . This inflammatory reaction patients with severe and irreversible tubal factor infertility (21) . The results showed a tendency toward can be quantified in the endometrium by an excess of macrophages in patients with tubal sterility (36). improvement in the embryo implantation rate in the salpingectomy group. The rates were 10.4% in this
Recently, a study showed that patients with hydrosalpinx expressed fewer endometrial integrins in comgroup and 4.6% in the group without salpingectomy. The PRs per transfer also showed a difference, respecparison with control subjects (37). A bilateral salpingectomy reestablished the expression of these tively, 34.2% and 18.7%. Shelton et al. (16) investigated whether bilateral salpingectomy improves PR integrins, and thus indicated the deleterious effect of a hydrosalpinx on the endometrium (37). The authors after IVF in patients with hydrosalpinx, and they found that PR per fresh embryo transfer was 42% following hypothesized that this diagnostic tool can screen for a subgroup of patients with hydrosalpinx for whom salpingectomy, whereas only one pregnancy that ended in miscarriage was noted presalpingectomy (16) . Howsalpingectomy would be beneficial. Other suggestions include embryotoxic substances in the hydrosalpinx ever, this study was not statistically valid because it compared the pregnancy outcome of the same patients fluid (38) (39) (40) or lipophilic embryotoxic factors in hydrosalpinx fluid (41) . before and after salpingectomy, without a control group.
If these hypotheses are correct, bilateral salpingectomy directly treats the cause of endometrial alteration, Our analysis was similar to theirs, with the important difference that we included a control group of patients thus restoring its receptivity. In consequence, embryo implantation would be improved after this procedure. without salpingectomy. This was done to determine whether the multiplication of IVF attempts alone could
The efficacy of salpingectomy to treat cases of severe and irreversible tubal pathology before or dursuffice to explain the improved PR. Our study design allowed us to conclude that salpingectomy for severe ing IVF attempts remains a subject of debate. However, salpingectomy as a specific response to repeated tubal pathology improved PR and reduced the number of IVF attempts needed to obtain pregnancy. embryo nonimplantation improves the pregnancy rate per transfer. This surgical act also reduces the number In cases of major tubal pathology (extensive and inflammatory) bilateral salpingectomy not only of IVF attempts needed to obtain a pregnancy. The reduction in the number of attempts needed to obtain improves IVF results, but in certain cases also it may reduce the risks of chronic pelvic pain and acute a pregnancy has both economic and psychological impact, neither of which is negligible. This needs to inflammatory processes in reaction to follicular aspiration or embryo transfer (26). Among the other potential be taken into consideration in the evaluation of indications for salpingectomy in this group of patients. In advantages Of this procedure is the prevention of ectopic ampullary pregnancies (27). The risk of ectopic selected cases, bilateral salpingectomy tends to improve the success rate of IVF treatment for inferintramural pregnancies remains, however, and these are difficult to diagnose and treat (28,29). It should be tility. recalled that, in cases of tubal factor infertility, the overall ectopic pregnancy rate is 12% as opposed to 3% in other etiologies of infertility (30, 31) . REFERENCES Despite the number of studies on the impact of tubal pathology, particularly hydrosalpinx, on embryo implantation, the physiopathology remains unclear. A
